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(21) 4835184/03 

(22) 07.06.90 
(46)23.04.93.510/1.(^15 

(72) A.C.MepeBauicMfl. A.B.Oommh. A.B.AxMa- 
Aees » (D.C.MyxaMeTrapMnoB 

(56) naTBHT CUJA N: 3191677. ka. 166-14. 
ony6/iMK. 1965. 

AsTOpCKOe CBHAOTCflbCTBO CCCP 

Nfc 1254137, Kfl. E 21 B 29/10. 1962. 

(54) CnOCOB PEMOHTA OBCAAHblX KO- 

;iOHH 

(57) McnonbsoBOHMe: peMOHT yMacTicoB c OMa- 
raMM paapyuieHMfl m Ae<t>eKTaMM b cTCHKax o6- 
C8AHUX KOnOHH. CyUIHOCTb H3o6peTeHMfi: 

noAQ^paiOT KM/iMHAPMsecKiin narpySoK pac- 
seTHoro nepMMerpa, oflma KOToporo Go/ibuie 



BHyrpeHHero AiaMerpa 2 peMOHTupyeMoro 
ynacTxa oScaAHoA kohohhw, a AnwMa naTpy6- 
Ka Go/ibiue RnuHU MHTepsana noBpe)KAeHi>i{i. 
npoHSBOAflT nonepeMHyw Aeit'opMaumo nat- 
pySxa no acei^ finune no noTepn ycTO(^HMBO- 
CTM. <t>MKcauMK) ero a 3tom nonox^eHMM. cnycK 
B CKsa^MHy M ycTaHOBxy b soHe noBpe)KAe- 
HMn nyieM (t)MKC3TopoB. flpw 3T0M MaiepMan 
naTpy6Ka BM6»ipaK)T no MO/xynm ynpyrocTW - 
E. KOTopuit onpeAe/tDiOT na cooiHoiueHMH: 
E" — ^ -^P ^Ae P - KOHTaicTHoe AaB/ieHne 

naTpy6Ka Ha creHKH o6caAH0A ko/iohhw; h - 
To/iiuMHa CTCHKM naTpyCio; R - paAviyc BHyr- 
peHHet^ creHKM o5caAHoA ko/iohhu. 4 ma. 
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M3o6peTeHMe othocmtco k rexno/ioruM 6uTb Mcno/ii.30BaHa BwcoKOKaMecTeeHHad 38- 

peMOHTHMx pa6oT B Me<J)feao5wBaiome« npo- tca/ieHHan cra/ib. CTeioionnacTviK vt flpyrwe wa- 

MMiuneHHOCTM, a MMCHHO. K cnoco6aM nwKBM- repManu. xapaKTepnayiomMe tcm. mto 

AauMM yMacTKOB c OMaraMn paapyiucHiifl m HanpsxeHHfl, BOSHUKaioimie b hmx noc/ie no- 

Ae(tieicTaMM b creHKax oBcanHux koaohh. 5 xepn ycTofiinBocTM, He npeauiuawT npeflenos 

Ue/n, M3o6peTeHtiq - noBbiiueMMe 3<t><t>eK- ' rexyMecTM flaHHUx Maiepna/iOB, i.e. coot- 

TMBMOCTM peMOHTHbix pa6oT M oSecneMeHne eeicTByioTynpyrMM Ae^opMaMMBM stmx mbtb- 

pasHOMepHoro npM)KaTun naTpy6Ka no BceA piia/iOB. 

ero A«MHe k o6caAHoft xo/iOHHe npn ynpome- 3aTeM npowsBOflnT nonepexHyio Ae<t>op- 

HMM npouecca ycraHOBKn naTpy6Ka aa cmbt 10 MauMW naipyGKa no flcefi pflUHe no noiepn 

MCWIIOMeHM)! AOnOflMMTCnbHOro B03Ae«CTBMfl yCTORMMBOCTM H (t>MKCaUMIO ero B 3T0M COCTO- 

Ha Hero. "hmm. flflfl SToro narpySoK 1 noaaioT Ha bxoa 

Ha ^ur. 1 ii3o6pajKeHO ycrrpoRcTBO ann onpaBKM 2 npoT«rMBaiomero ycTpoftCTsa c 

npHBeAeHwa naTpy6(ca b cocTo«HMe noiepn npeABapmenbHO.Bic/iKmeHHbiMABviraTefleMe. 

ycT(»MMBOCTM;Ha<t)Mr.2-ceHeHMeA-AHa<t)Mr. 15 nepcAaiomMM BpameHwe Ha po/imkm 4 c no- 

1: Ha 4)Mr. 3 - ce>ieHiie B-B Ha iJ>Mr. 1; Ha ^vir. . MombW MaxaHWHCCicoro npMBOAa 5. Po/imkm 4 

4-naTpy5oK.3a(^^lKc^lpoBaHHu(^BC0CTO^lHMM aaxBaruaaiOT naTpyBoK. m npoTBraBaiOT ero 

noiepM ycToftHMBocTM. BHyrpb KOHMHCCKoR onpaBKH2 ycTpofiCTBa. no 

. ycTpoRCTBO A^B npHBeABHuq nafpyeKa 1 Mepe ABVDKeHun naxpySxa BAO/ib BHyrpeHHePi 

8 coCTOHHMe HOTcpM ycToStHMBOCTvi - npoTRfw- 20 noBepxHOCTM nocTencHHO yBeflUMUBacTCfl pa- 

aaiomee ycrpoftCTBO - npeACTaB/iaeT co6ofl ' Ana/ibHaH HarpysKa. AC«CTByiou4aa Ha Hero co 

KOHMMtctcyio onpaBKy 2 c ^opMOo5pa3yKJWWM CTopoHW onpaBKM wa-sa yMeHbiueHns ee Ana- 

crepxcHCM 3 m po/iMKaMn 4. aaxpen/ieHNbiMM MeTpa,M3BecTH0.«n-OTOHKMeynpyrMeo6onoM- 

no AflMHe onpaBKM. P6/1MKM 4 CBuaaHMCMexa- km noA AeRciBMew paAna/ibHOfi HarpyaxM 

HMMeckMM npMBOAOM 5, BpaiMCHMe Ha icoTopuR 25 lepRiOT ycToRMMBOCXb, nepexoAB k HosoMy co- 

nepeAaeTCii ABMraiefleM 6. Doc/ie npMBcne- ctoahmk) paBHoaeCMB c SbinyKnocTbio. 

HMJi naipySKB BCOCTOBHuenoTepMycTOtHMMBO- oSpamcHHOts k iieHxpa/ibHOW ocm uMnMHApa. 

CTM npM noMomn AawHoro ycTpoficTaa oh fl/m oBecneneHMfl nepexoAa narpyexa b co- 

4>mtcMpyeTCJi B 3TOM coctouhmm nocpeACTBOM cTonHMe noTepM ycTOflsnBOCTM cny>KiiT (Jjop- 

((iMKcaTopoB 7, coeAMHeHHux Me)KAy co5o(i 30 MooGpaaytomMfi CTep)KeHb 3, KOTopbiii 

crepxHRMM 8. FIpmboa 5 npencTaBflfler m3 ce- KOHueHrpMpyer paflwanbHyio HarpysKy na nai- 

6fi ayfisaTyio nepeAasy c OAHbii BeAyiue*» 9 m pySoK. repflioiitMn ycTOftmiBOCTb. AanbneA- 

ABywB BeAOMbiMM luecTepHBMM 10. 11, BeAy- "lafl npoTflxxa naipySKa CBBaana c 

man luecrepHB 9 ycraHOB/teHa na buxoahom npoAonxawutviMCR yaeviMMeHMeM paAnanbHOf^ 

Bajiy 12 ABMrarenii 6; Ha sany .13 eepxHett 35 HarpysKMMnpiiBOAMTKyBenMqeHMioBunyK/io- 

BeAOMoAujecTepHMycraHOB/iCHKpa.flHMRBep- ctm o6o/iomkm narpySxa. norepBsiueA ycToA- 

xHHft ponMK4. a Ha Ba/iy 14 HvuKHeftaeAOMof^ HMaocTb, e peay/ibiare sere paaMepu 

ujecTepHM KpaAKM(i HvoK»i/ta ponm A. Po/imkm naTpy6Ka 6yAyT cooTBeTCTBOBaTb TpaHcnopr- 

4 (h BepxHMe, m hmskhhc) cBnaaHHbie npMBOA* hum pasMepaM Ten, cnycKaeMux b CKsajKHHy, 
HUM peMHBM 15. PoftHKM 4, He CBBsaHHUc c 40 B MOMCHT AOCTvoKeHMB naTpy6K0M Tpancnop- 

BanaMM 13 M 14, Buno/iHBHU ynpyro3;iacTMM-' thux pasMepoB oh npornrMBaeTcn k Konuy 

HbiMM MnM noAnpy)KMHeHbi b peaynbrare tero onpaexM 2 m na BUxoAe M3 Hee crnrMBaeTCB 

OHM OTC/iexMsaioT Ae(1>opMaLiMK} narpyGxa. necKonbXMMM (^MKcaropaMM 7 (cm. <}>Mr. 4], ko- 

EoKOBue ponMKM 4 aaxpen/ieHu b xoHimecKOlt lopue jkcctko coeAviHBioT HBVwf co6oR crep- 
onpaaxe 2 c B03M0XH0CTbK> apaiueHMB. Ohm 45 xhbmm 8. Tbkmm o6pa30M ocyiuecTB/iniOT 

He noAnpyxMHenu m ycraHOB/ieHU coocho k onepauMio<t)MKCMpoBaHMB naTpyQxa 1 bcocto- 

4>opMop6paayiomeMy CTep>KHio 3, bhmm noTcpM yciofiHMBOCTM. 

• . nocJie 3Toro npoMaaoABT ycianoBKy nai- 

Cnoco6 peMOHTa aax/iiOHaeTCB a cneAyio- pySxa b aoHe noDpe)KAeHMB o6caAH0(i ko/ioh- 
meM. 50 HM, 

BHa<ia/ie ocyiuecTB/ifliOT noA6op naTpy5- AnB aroroc noMoiubio AepxaTe/1fl(Ha^ep- 
Ka pacieTHoro nepMMerpa m ynpyrocxM. flar- rexe He noKaaan) naTpy6oK, 3a<>MKCMp0BaH- 

PyCOK 1 BbinO/IHBIOT B BMAe TOHKOCTCHHOrO HWft B COCTOBHMM nOTCpn yCTOftHMBOCTM. 

KpyroBoro UM/inHApa m3 Marepwa/ia oS/iaAato- cnycxaioT a CKsajKMHy m yciaHSB/iMBaiOT Ha 
mero CBOiicTBOM ynpyrocTM, npuMCM nepM- 55 ypoBHe yiacTKa noBpoKfleHMB o6caflHO*i ko- 

Merp" uMnMMnpa So/ibiue BnyTpeHHero /iohhw. CTBrMBatouine narpyeoK 1 <l>nKcaTopH 

nepMMeipa peMOHTMpyeMOi) oScbahom Konon- 7 CHMMaoT, nepeMeiqaB Bsepx coeAMHBioiUMe 

HU, a A^MHa - 6o/ibuje MHrepaa/ia noBpe>KAe- mx crepsKHM 8, vro hpmboamt k chbtmk) paAH- 

HHB oGcaAHoiiH KOfioHHU. B KasecTBe anbHoA HarpysKM, AeacTByniuefH Ha narpyCoK. 

MaxepMa/ia waroTOBneHMB natpyexa mo xct Hoa Ae«CTBMeM ycM/iMCi b o6o/iOMKe, norepflB- 
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ujefi ycTOHMMBOCTb. narpyeoK 1 BoaapamaeTcn 
B McxoflHoe paBHOBCCHoe cocTOSHMe. 

B CM/iy Toro. mto ncxoflHwCi bhcujhhm am- 
aMCTp narpySKa HecKonbKO eo/ibiue BHyrpcH- 
Hero flMaMBTpa o6caflHO« ko/ioh h w. naTpy5oK 5 
nnoTKO M paBHOwepHO npMxuMaeTCfl k o6cafl- 
■ Hofi KonoHHe. nepcKpuB yiacxoK noapesKAe- 
Hun. 

Bbi/iM npoeeACHw na6opaTopHue ucnuia- 
HMn cnocoBa pewoHra oScaflHwx ko/iohh Ha 10 
MOAC/iM o5caflH0<i KonoHHU c ueni.» npo- 
BepKM ero pa6oTOcnoco6H0CTM. Moflenb o6- 
CBAHOfl KonoMHW npeACTaB/iseT co6oCi 
ToncTOCTCHHyio Tpy6y c BHyrpeHHMM AMaMer- 
pOM 80 MM, napaMerpoM 251,2 mm m jwuhoCi 15 

500 MM. 

naxpySoK Bbino/iHCH nacTeioion/iacTMKa o 
BMAe TOHKOCteHHoro KpyroBoro uiinviHApa, 
TonutMHa creHKM tcoToporo 0,3 mm, a nepuMerp 
251,6 mm. 20 

B KaMeCTBe npoTnrnBaiomero ycrpoticTBa 
Mcno/ibsosa/iacb KOHUMecKan onpasKa co 
BXOAHUM AMaMerpoM 100 mm, bsixoahwm - 70 

MM, AflMHOft 600 MM C OAHMM (|>0pM006pa3yK)- 

muM crepxcHeM BAO/ib BHyrpeHMefH noaepxHO- 25 
CTM onpaBKM. RpoTflXKa ocyiuecTBflH/iacb 
AaB/ieHweM Ha ropeu naTpy6Ka. Ha BUxOAe M3 
npoTBrMBalomero ycTpo^CTsa naipyGoK nwefl 
AMaMerp 70 mm, npuMCM 4>opMoo6pa3yiomMfl 
crepxeHb yxe He xacancn BUBepHyrofi o5o- 
noMKM narpyOxa, n a raicoM nonoJKeHMM naipy- 30 
6oK Buii nocfleAOBaxe/ibHO cxBHyr AByMn 
(JjHKcaropaMM. coeAMHCHHUMM MexAy co6o(i 
AByMfl cravibHUMM crep^HflMM. 

SareM narpySoK 6bi/i cnyu^eH b MOAeiib 
oScaAHOR KO/ioHHu AO ypoBHR 30Hbi noBpe>K- 35 
AeHMR o6caAHO« koaohhu c noMoiABio Aepxca- 
renn. nonepenHwe pasMepw xoToporo hc 
npeBMUia/)M 70 mm. SaxeM crnrMBaioiJUMe <^viK- 
catopbi CABura/iM k eepxHCMy Topuy naxpySxa 
33 CMBX ycwflMfl. nepeAasaeMoro Mepes ctepx- 40 

B MOMCHT CH«TMB nocneAHCro 4)MKcaT0pa 
CBG6oAHun narpySoK no/iHocxbio BoccxaHo- 



Bun CBOto (t>opMy, npuxaatuwcb x BHyrpeHHCf^ 
CTBHxe o6caAMO(i xonoHHW m nepexpWB sony 
noBpe>KAeHMfl. 

AHanoniMHbiM o6pa30M Bbinn npoaeAeHU 
MCnwxaHMB B yc/ioBunx no/iHoro sano/iHeHMH 

MOAC/IM OSCaAHOft KOnOHHU BOAOli. 

/laeopaiopHwe AanHbie noAXBepAM/iM pa- 
6oxocnoco6HOCXb AanHoro cnoco6a pewoHxa 
o6caAHbix KO/iOMH. flaxpySoK nonHOCXbio. 6e3 

nOBpeJKABHMfl M CK/iaAOK BOCCXBHOBVin CBOlO 

(J)OpMy M nflOTHO o6neran BHyxpeHHioio cxenxy 
o6caAHoR KonoHHw, nso/inpys 30Hy noBpex<- 

ASHMfl. 

CD o p M y n a h a o 6 p e x.e h m « 
Cnoco6 peMOHxa oOcaAHwx xonoHH. 
BWiioiaiomMfi noA6op naxpySxa pacsexHoro 
nepMMBxpa, nonepeiHyio Ae<}>opMauMK) nai- 
pyexa no BceCi a^imhc, cnycxero b cxBaxMHy m 
ycxanoBxy b aone nospesKAeHMs, o x /i m m a ro- 
ut H Pi c Ji tew. 1X0, c ue/ibKj noBuuieHns 
3(J)<{)eKXMBH0cxM pisMOHXHUX pa6ox M o6ecne- 
MeHMB paBHOMepHoro nptoxaxus naxpySra no 
Bcef» ero a/ihhb k o6caAHO« xo/iOHHe npii oa- 
HOBpeMCHHOM ynpoiueHMM nponecca ycxa- 
HOBKM naxpySxa aa cmbx ncx/itOHeHMa 
AononHMxenbHoro eoaAeWcTBMJi na Hero. Ma- 
xepna/i narpySxa BwSnpaiox no MOAyfltoynpy- 
rocxM E. npuMBM nocneAHMPi onjjeAeflfliox m3 

COOTHOUieHMfl 

E - ^'^^ ^ 
(h/R)'^ ' 

TAB P - xoHxaxTHoe AaBJieHMe naxpyCxa na 

CXGHKH 06caAH0(4 KO/IOHHU: 

h - xo/iiUMHa cxeHKM naTpy6Ka; 

R - paAwyc BHyxpeHHCf^ noBcpxHOCxn o6- 

CaAHOf* KOnOHHU, 

a nonepeHHyio Ae't'OpMaunio naxpyexa no 
Bcei^ fi^me ocyiMecxBimioT ao noTepw ycxoii- 
MMBOCXM, aaxeM ero <|)iiKCvipyK)x « sxom cocto- 
nHMW M nocAe cnycxa b aoHy noBpesKAeHns 
<}iMKcaTopu chmmbiox. " 
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(21) 4836184/03 

(22) June 7, 1990 

(46) April 23, 1993, Bulletin No. 15 
(72) A. S. Cherevatskiy, A. V. Fomin, A. 
V. Akhmadeev, and F. S. 
Mukhametgaripov 

(56) US Patent No. 3191677, cl. 166-14, 
published 1965. 

USSR Inventor's Certificate No. 
1254137, cl. E 21 B 29/10, 1982. 
(54) METHOD FOR CASING REPAIR 

(57) Use: repair of sections with localized 
failure and defects in casing walls. 
Essence of invention: a cylindrical sleeve 
of calculated perimeter is selected where 
the perimeter length is greater 



than the inside diameter [sic: last clause 
should be either perimeter... perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices. In this case, 
the sleeve material is selected according 
to elasticity modulus E, which is 
determined from the relation: E = 
1 .4P/(h/R)i 1/5^ where P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of the 
casing. 4 drawings. 



[Figure 1 spans columns 1 and 2, under header] 

[see Russian original for figure] 
A B 
A B 
Fig. 1 

[vertically along right margin] 
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The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it. 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A-A cross section 
in Fig. 1; Fig. 3 shows the B-B cross section in Fig. 1; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel. Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. Drive 5 is a gear drive with one drive gear 9 and two follower gears 10, 11. Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 14 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 15. 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3. 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made firom material having the property of 
elasticity, where the perimeter of the cylinder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 
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high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckling do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it inlo conical mandrel 2 of 
the device. As the sleeve moves along the inside surface, there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the mn-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit from the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them, which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 
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sleeve 1 returns to the original equilibrium state. 

Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
sealing off the damaged section. 

Laboratory tests of the method for casing repair were conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin-walled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251.2 mm, and length 
500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin-walled 
circular cylinder with wall thickness 0.3 mm and perimeter 251.6 mm. 

As the drawing device, we used a conical mandrel with entry diameter 100 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel. Pulling was accomplished by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no greater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 
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its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E > 1.4P/(h/R)ll/5 

where P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stability), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 
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